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ABSTRACT 
Contingency theory provides a theoretical framework for analysing the implementation 
differences in the configuration of Information Systems for Continuous Replenishment in the 
retail sector. The configuration can be broken down into three arrangements: data processing 
and sharing arrangement, technical arrangement, and information management arrangement. 
The contingency factors, and their influences on the configuration of these arrangements, have 
been explored and tested in a case study in Indonesia.   
 
INTRODUCTION 
Continuous Replenishment (CR) is considered to be one of the best practices in Efficient 
Consumer Response (ECR). The adoption level of CR is high due to the compelling business 
advantages it offers. CR is characterised by moderate complexity and low compatibility [2] 
which forces companies to adopt various approaches in its implementation due to different 
contingency factor situations in the companies business environment.   
Myers et al. [15] took as a sample some companies from a list of the Council of Logistics 
Management (CLM) and found that CR implementation was indeed customised to the 
individual companies situation. A Joint Industry Project on Efficient Consumer Response 
(JIPECR), based on a study of US companies, concluded that there are three scenarios for CR 
practices [11]. The Voluntary Interindustry Commerce Standards (VICS) organisation 
presented four scenarios regarding the assignment of CR tasks (forecasting, order generating 
and delivery) between partnering companies [21].  
This research aims to explore and test the influences of those contingency factors that cause 
differences in the configuration of one component of CR, i.e. Information Systems (IS). The 
unit of analysis is a grocery retail company in Indonesia.  
 
CONCEPTUAL FRAMEWORK 
Given the research aim as described in the previous section, the main concepts in this paper 
are: Continuous Replenishment, contingency factors, and Information Systems. Definitions of 
these terms are provided below. 
Continuous Replenishment 
Continuous Replenishment (CR) is an inventory management1 concept, which is characterised 
by continuous monitoring of sales and the inventory level, and exchange of this information 
with trading partners using Information Technology (IT). The main objective of CR is to 
reduce the risk and costs of stock-out, to reduce inventory holding costs and replenishment 
lead-times, and to increase service level in the supply chain.  
Contingency factors 
Contingency factors have the following characteristics: 1) they are a subset of the moderating 
factors in the organisational context, 2) they influence the degree to which a system will 
achieve its objectives, and as a result 3) they urge the system to fit its structure to its 
organisational context in order to be effective [8].  
Information Systems 
An Information System (IS) is a system that consists of four basic elements: data, process, 
technology, and management; with the objectives of supporting the operations, management 
and decision-making functions in organisation [7]. These elements are positioned in three 
arrangements: data processing and sharing, technical, and information management [16]. The 
objectives in designing the arrangements are to effectively and efficiently: 1) use and share 
data and information, 2) select and deploy IT to support these activities, and 3) manage the 
activities. 
  
Studying the configuration of the IS component of CR using contingency theory involves 
analysing the design of the three arrangements, and identifying the factors that determine the 
shape of the design. For the retail business environment, a conceptual research framework can 
be constructed as presented in Figure 1. Table 1 indicates the aspects that will be observed in 
each arrangement. The contingency factors that potentially influence the design of these 
aspects are given in Table 2.  The operationalisation of the contingency factors and detailed 
references are provided in Nasution [16]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Conceptual research framework 
                                                 
1 In this paper, inventory management covers the activities of inventory forecasting, inventory status control, 
product ordering and order delivery 
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Arrangement Aspects Descriptions References 
The task assignment The assignment of tasks between retailer 
and its suppliers 
[11, 14, 19, 
20, 21,22] 
Data 
processing and 
sharing The extent of 
information sharing 
between tasks 
The type of information shared2 between 
the tasks (also between the retailer and its 
suppliers), the information detail and the 
frequency of information sharing  
[1, 4, 11, 14, 
21, 22] 
Standards  Standards for product identification and 
Electronic Data Interchange (EDI) 
messages  
[3, 11, 21] 
Hardware networking The way the hardware links together, i.e. 
the types of connection and interactions 
between hardware 
[3, 5, 11, 21] 
Technical  
Applications The applications/programmes used to 
support CR 
[3, 6, 11, 18, 
21] 
Database 
management 
The maintenance and updating of the 
database 
[5, 9, 11, 12] Information 
management 
EDI message control EDI message verification, detection of 
error, correction, and message resending 
[13] 
 
Table 1. Aspects analysed in each arrangement 
 
Based on the elements in Tables 1 and 2, three propositions are formulated, one for each of 
the arrangements: 
Proposition 1 (data processing and sharing arrangement) 
The prior, or existing, process and distribution structures are the main factors that influence 
the data processing and sharing arrangement. Partners process knowledge and IT capability 
are the main factors to be considered in process outsourcing. The extent of information 
sharing will be based on the strategic importance of the information, the distribution structure 
and information processing capabilities of the partners. The information processing 
capabilities can be assessed from the partners process knowledge and IT capability. 
Proposition 2 (technical arrangement) 
Retailers tend to use the dominant standards and the dominant application in their industry 
since this enables interoperability with trading partners. If these are not available, then the 
more powerful party, or the one with the greatest technological knowledge, will guide the 
selection of the application and networking configuration. The arrangement itself depends on 
the capability and flexibility of the prior or existing IT infrastructure. 
Proposition 3 (information management arrangement) 
Retailers tend to adopt the existing organisational governance mechanism for the governance 
of database management and EDI message control in CR. 
 
In the next section the developed framework will be applied by describing aspects of IS 
arrangements for CR in an Indonesian retail company. By describing the specific values of the 
contingency factors, the model is tested and initial support, or lack thereof, for the 
propositions stated above is provided. 
                                                 
2 The shared information may includes Purchase Orders (PO), Point of Sales (POS) data, inventory level, sales 
and order forecasts, and promotions plan  
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Retailer side 
      
Prior or existing process  X      
Process knowledge X      
Strategic sensitivity of 
information 
 X     
IT infrastructure capability and 
flexibility 
  X X   
Technical knowledge    X X   
Relative market power    X X   
Existing governance mechanism     X X 
 
Supplier side 
      
Process knowledge X X     
IT infrastructure capability and 
flexibility 
X X X X   
Technical knowledge   X X   
Relative market power   X X   
 
Industry characteristics 
      
Distribution structure  X X     
Dominant application in the 
industry 
  X    
 
Table 2. Contingency factors in each arrangement 
CASE STUDY COMPANY 
The PT Hero Supermarket Group (Hero) has been operating in Indonesia since 1971. It has 75 
outlets in Indonesia, all supplied from a Distribution Centre (DC) in Cibitung. It offers a wide 
range of fresh foods, groceries, and personal products [9]. The Group has two operating 
divisions: a Supermarket Division, which is the principal operating activity, and a Specialty 
Division, consisting of convenience stores, mini-markets and pharmacies [10]. Hero started 
implementing Continuous Replenishment (CR) in 1999. It has been a member of ECR 
Indonesia since 2001. This research was conducted in the supermarket division.  
 
RESEARCH FINDINGS 
Interviews with Heros Logistics Manager, IS Manager, Merchandising Manager, and 
Grocery Manager were conducted, and Heros actual practices concerning the three 
arrangements were observed. Relevant documents covering historical process flows, 
procedures, and organisation charts were analysed. The findings are provided in Table 3. The 
consequences of these findings on the propositions are summarised below. A fuller discussion 
is given in Nasution [17]. 
 
Findings in relation to proposition 1 (contingency factors in the data processing and sharing 
arrangement)  
Prior process arrangement and process knowledge of suppliers significantly influence the 
arrangement of data processing and sharing activities for CR implementation in Hero. Hero 
sends Purchase Orders (PO) to suppliers. Other information (POS data, inventory level, sales 
and order forecasts, and promotions plans) is kept for internal use due to its strategic 
sensitivity. However, it is possible for suppliers to obtain such information themselves with 
the assistance of their salespersons in the store. 
 
Findings in relation to proposition 2 (contingency factors in the technical arrangement) 
A common product standard was applied in the industry but there was no dominant 
application. Hero uses this common standard to enable efficient communication with its 
suppliers. Process requirements and IT capability were the main factors that determined the 
application functions used to support the replenishment process. The intra-organisational 
networking configuration follows the retailers organisational structure. The inter-
organisational networking configuration was determined by the more powerful company.  
 
Findings in relation to proposition 3 (information management arrangement) 
The previous governance mechanism is the main factor that influences the design of 
information management in Hero. With this mechanism, a product database is maintained 
centrally at the head office, while the sales and inventory databases are maintained locally at 
the supermarkets. Purchase Orders, Delivery Orders and Invoices are still required on paper 
as backups for electronic documents. This is necessary in order to comply with Indonesian 
law.    
 
FURTHER RESEARCH 
It is intended to carry out additional case studies in order to obtain a more thorough 
understanding of the influences of the contingency factors on the three arrangements. Cases 
will be selected to represent both starter and advanced companies in terms of CR 
implementation in an international setting. The objective is to identify those contingency 
factors that constrain or facilitate a starter company to implement CR in a more advanced 
way. 
Data processing and sharing 
arrangement 
Technical arrangement Information management 
arrangement 
Contingency factors 
Task assignment Extent of 
information 
sharing 
Standard & 
Application 
Hardware 
networking 
Database 
management 
EDI message 
control 
 
Retailer side 
      
Prior or existing process  C      
Process knowledge C      
Strategic sensitivity of 
information 
 C     
IT infrastructure capability and 
flexibility 
  C C3   
Relative market power    NC C4   
Technical knowledge    NC NC   
Previous governance mechanism     C C 
 
Suppliers side 
      
Process knowledge C C     
IT infrastructure capability and 
flexibility 
NC NC NC NC   
Technical knowledge   NC NC   
Relative market power   NC C4   
 
Industry characteristics 
      
Distribution structure  NC NC     
Dominant standard and 
application in the industry 
  C5    
Notes: C: Confirmed; NC: Not Confirmed 
 
Table 3. Case study findings 
                                                 
3 Has a significant influence on the intra-organisational networking configuration 
4 Provides influence on the inter-organisational networking configuration 
5 Only valid for the standard selection 
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